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: This report, covering Progress during the month of December 1960, 


is submitted in accordance with Department of Defense memorandum to the 
Secretary of the Air Force, dated 27 February 1960, | 


2. FLIGHT rest smqys_ 
Fy ‘ | , - 
®- DISCOVERER XvITI Fiich+ 


= | 
| (1) DIscoveRER xvi tas i launched from Vandenberg Air Force Base 
at 1221 Pst on 7 December, This vehicle was the first Combination of the / 
infrared DISCOVERER configuration. The booster Was the DM-21 with the 
MB-3, Block 2 engine and the Second stage was an AGENA "B" with the Bell 
XLR&1-Ba-9 engine which includes 4 45:} area ratio nozzle, 


} (2) Liftof¢ ana booster Operation were normal, THOR main 
engine cutoff occurred &s planned at an altitude of “pproximately 46.4 
nautical miles and & velocity of 11,080 feet per second. The AGENA "pI" 

engine ignited as Programmed and operated for 234,7 seconds, providing 
an injection velocity of 25,900 feet Per second, The resulting orbit 
has a 380 nautical mile apogee, a 133 nautical mile perigee and a period 
of 93.67 Minutes, | | : 


(3) all Systems operated satisfactorily, remaining within pre- - 
scribed linits. Attitude Stability was Maintained and Stound-to~gspace : 
communications were normal. On the 48th orbit, after three days exposure . 
Co the space environment, a Successful capsule Cjection was accomplished, 


Cime of parachute deployment, C-1197 number 3 obtained ¢ bearing on the 
descending Capsule with its FLp.2? direction finder Gquipment. The 
descending Capsule and Patachute were sighted at 153) PST at a distance 
of five nautical miles and en altitude of epproximately 40,000 feet, 
Three other C-1197 aircraft reached the area in time to observe the 
descending Capsule, At 1542 PST aircraft number 3, flying at 10,200 feet 
altitude at an TAS of 122 knots, snagged the parachute on its first 
attempt. The capsule, in good Condition, was reeled aboard the aircraft 
at 1558 Pst, the DISCOVERER XVIII capsule was the fourth to be recovered 
from orbit and the first to be recovered after more than three days in 
orbit, Subsequent to capsule ejection, the AGENA vehicle ‘Was reoriented 
Co a normal ejection attitude, 4 stable attitude-on-orbit was recorded 
through the 89th orbit, After this orbit, sufficient “electrical energy 
Was not available to Maintain a prescribed attitude, | 
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65) Biomedical experiments similar to those carried in 
DISCOVERER XVIII were carried as Part of a Continuing effort to gain more 
knowledge about the space environment , Only preliminary results are 
available, but indications are that all experiments were successful, 


b. DISCOVERER XIX Flicht 
ee 


(1): DISCOVERER XIX was launched from Vandenberg Air Force Base 
at 1237 Pst on 20 December Carrying a = ble radiometric Payload 
furnished by the. MrpAs Program, Booster and second stage performance a 
were near nominal, A Comparison of programmed and actual orbital ‘Parameters 
1s shown in the following table: | | 


PARAMETER a PROGRAMMED —.* 


Apogee, nautical miles , 343 | 348 
Perigee, nautice] miles 113 a 104 
Inclination Angle, degrees 81.82 83.48 
Eccentricity 0.0313 7 0.0326 


‘Period, minutes | (92.97 92.86 
DISCOVERER XIX Programmed and Actual Orbital Parameters 
wv 


| (2) Telemetry data obtained during the period of reorientation 
Co a nose-aft horizontal attitude indicated ¢ very rapid loss of control 
8488 pressure, This nitrogen-freon mixture ig exhausted through réaction 
jets in response to Suidance system signals and provides the motive force 
Co maintain satellite stability on orbit, When the satellite was acquired 
by Kodiak on its first pass, the Sas supply was completely exhausted and ° 
the satellite was unstable. The reasons for the control gas loss have not 
yet been been determined, The most probable cause from analysis to date | 
indicates an electronic equipment malfunction occurred, 





._- (3) The oscillations of the satellite throughout its active 
lifetime resulted in Communications difficulties Caused by mis-orientation 
of vehicle antennas. This affected radar Cracking, command reception by 
the satellite, and ground data reception. The Communications operations | 
were accomplished; however, and substantial “mounts of useable data were — 
obtained about Satellite and payload operation. The Payload gathered 


background infrared YTadfation data for use in the MIDAS Program, 
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Ce Balloon Drop Tests 
(1) During the week of (12 December, . two high altitude balloon 
drops were conducted on the backup, two stage DISCOVERER Mark 4/5 vehicle 
recovery parachute, On the first test all Systems performed within: 
specifications, During the second test the balloon ruptured prior to 
¥eaching the drop altitude. This test has been rescheduled for 4 January. 


(2) Four drop tests were conducted at Vandenberg Air Force Base | 

on 19 December to determine the radar reflectiyity of the Mark 4/5 vehicle | 

Parachute, These tests established the compatibility of the proposed | 
parachute metalized configuration with ‘the APS-95 radar now installed in 

_ the RC-121 aircrart. J | — | 


d. Biomedical Test Program 


a8 part of @ special BIOASTRONAUTICS research project. Results of the 
DISCOVERER XVII experiments are néarly complete and are included. Prelin- | 
inary results of the DISCOVERER XVIIT experiments will be available in | 
J + The results of these experiments cannot be considered conclusive, 
however, until further experimentation is conducted in these areas to 
Provide confirming evidence. | 


: (2). The purpose of the Emision Block was to detect and measure 
cosmic radiation in the Space environment. The Emulsion Block carried | 
_ On DISCOVERER XVIT'was overexposed ‘becatise an intense solar flare occurred 

during the ‘fiftty-hour flight. As yet no Significant information is 
available. . 


| (3) The purpose of the Biopack was to determine the effect or 
cosmic radiation on biological samples _and to correlate biological effects 
with types and intensities of the measured radiation. The Biopack (an 
aluminum can of ‘approximately three inches in diameter and seven inches 
long) contained human -gamona globulin, rabbit antiserum, lead-shielded 


nuclear track plates, dosimeters, neutron-sensitive film, cultures of 
algae cells and bacterial spores » Yiterium foil, albumin, analine and 
Rose-chamber cultures of living human cells. | 

(4) Despite the exposure to the intense solar. flare ‘the | 
radiation dose received inside the B ck was found to be about 30 rad. 
This is considered to be a tolerable level for human au Pre 


exposure. 
analysis of the DISCOVERER XVIII Bicpack, which was not exposed to a 
Solar flare, shows a dosage of 100 miliirad. This radiation level is 
lower than the limits prescribed for people working in Atomic Energy 
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aluminum. The experiment suggests that heavy shielding may be dangerous 
during solar flares. | | | 


surviving a postflight treatment which killed unexposed spores. This effect 
is being investigated as & possible basis for & spore system of radiation — 
t | 


| (1) Construction has started on modifications to Complex 75-1 ? 
Pad 1, at Vandenberg Air Force Base. The pad is being activated to 
the DISCOVERER Program. The first ‘DISCOVERER flight from this pad igs | 
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3_ PROGRAM 
1. This report, covering progress during the month of December 1960, 
is submitted in accordance with De t of Defense memorandum to the 


Secretary of the Air Force, dated :27 February 1960. 
2. PROGRAM ADMINISTRATION | 
Se LON 


Ground stations background infrared radiation information. The sate) ite Y 


radiometer functioned well, and valuable date has been acquired; hovever, 
because of a tumbling satellite » data analysis has been made more difficult. 
Reduction and analysis of this dete is now in progress. | 


(2) ‘The radiometer telemetry consisted of four temperature 
channels, taking readings from various points on the radiometer; three 


detectors which might have resulted from such factors as temperature 
variation. All channels 9 with the possible exception of the 4.3-micron 
reference channel » functioned properly; some early data on that channel 
appear to be erratic. | 

| (3) Background data were obtained from all three channels in 
both the 2.7~ ang 4.3-micron regions. The horizon crossing can be 
identified from these readings, and this will assist in more accurately 
determining the attitude or the satellite in orbit. The tumbling of 
the satellite makes ‘the data hand] ing and reduction problem somewhat 


the background. radiation in the 2.7- micron region is approximately =, | 
as anticipated, and somewhat higher in the 4.3- micron region. : | 
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. (4) The nitrogen-gas cooling system for the 4.3- micron channe) 
functioned perfectly during the flight. Termination of transmission resulted 
from battery degeneration: no component problems were encountered. | 


J (5) In addition to the normal | stations, Atlantic 
Missile Range Stations 1 and 12.% and: Woomera, Australia, 
were utilized for payload tel readout. se 


(1) A second flight, designated RM-2, is scheduled for 
24 January. An identical radiometer will be Carried. — 


| (2) The third MIDAS satellite vehicle, which has encountered 
Considerable delays in manufacturing, is scheduled to complete the systems 
test phase on 14 January. Radiation interference with the horizon sensor 


remains a problem with thig vehicle. General Electric has sent two 






pad and tracking stations) are being held to schedules developed to support 
the original 28 February launch date. The MIDAS III launch has now been - 
- rescheduled for 21 March 1961. | 7 


4. - TECHNICAL PROGRESS 
— — ——— 22 
a. Second Stage Vehicles 


(1) MIDAS IV is scheduled for launch in early May. The AGENA 
‘vehicle is in the Systems Test Facility and is on schedule. The ATLAS 
' booster for this flight is on schedule. , 


(2) The AGENA vehicle for MIDAS V has completed final assembly; 
(3) All testing of the mas heat shield has been completed at 


Arnold Engineering Development Center. Evaluation of data indicate that — 
‘the temperature within the aft equipment rack will be well within the ° 
established specifications. An eight pound weight reduction was accom- 


plished in the development of the shield. 


b. Infrared Scanners | 
Infrared scanners for flights 3, 4 and 5 are being manufactured 
by Baird-Atomic, Inc., and for tlights 6, 7 and 8 by Aerojet-General 
Corporation. | 7 | J 
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| (1) Preliminary acceptance of the infrared detector payload for 
MIDAS IV has been completed. A series of additional tests are currently 7 
being performed to provide further information on the precision and accuracy 
of the payload's detection measurements. Delivery is anticipated in early 
January. | 7 | 


(2) Aerojet-General has initiated the reliability testing 
program being performed in Connection with the development of the advanced 
payload to be used on flights 6, 7 and 8. The program consists of accel- 
erated life testing and stress testing of payload parts and wil) continue 
for an extended period, — 7 | 


(3) The Aerojet-General proposal for the Series IV infrared — 
detection payload has been received. The Series IV payload will be carried 
on flights 9 ana subsequent. The Baird-Atomic proposal is due on 7 January. 


¢. Ground Support Equipmen t 


(1) Installation and checkout of the initial Baird-Atomic ground 
presentation equipment in the Satellite Test Center has been completed. 
This equipment consists of a ground stabilization unit and a command and 

l-stabilized presentation 
of the payload readout, the equipment permits direct visual observation 
Of the non-stabilized image transmitted by the scanner. A second set of - 
equipment will be installed at Vandenberg Air Force Base.*'' | 


(2) The MmDaAs Missile Assembly Building at Vandenberg Air Force 
Base has virtually all equipment installed. Completion of Checkout is 
anticipated for 31 January. Complete installation of the dJaunch control 
System at Vandenberg Air Force Base is expected on 4 » With checkout 
accomplished by the end Of the month.. 


| (3) Orbital tracking, telemetry, and contro) station equipment 
will be ready at the Vandenberg Tracking Station 9 the Northeast Station, 


per 
be ready in March. Full readiness at the Satellite Test Center is not : 
expected prior to 10 April; however » this facility can support the currently 
scheduled flights with partial Capability. No problem exists relative 
to MIDAS ITT, | | | | 3 


d. Facilities . 
(2) Preliminary action has been initiated to select the 


| architéct-engineer for design of the TCC. The Lockheed Missiles and 
Space Division ig preparing the design criteria. 
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(2) Progress is being made in the selection of an architect- 
engineer for the design of a Tec 


bnical Support Building at the New Boston, 
New Hampshire, station. . 3 | | 
7. 
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